SECTION 00020

NOTICE INVITING BIDS
Lake Havasu City

PROJECT NO.: B24-PW-107015-500403
PROJECT NAME: Vadose Well Design & Expansion

PRE-BID MEETING: NONE

BID DUE DATE: August 23, 2023
BID DUE TIME: 3:00 p.m., ARIZONA TIME
PROJECT DESCRIPTION:

The work involves constructing one (1) vadose zone injection well; wastewater conveyance
from the existing forcemain to the vadose zone injection well; an access road and associated
civil improvements; wellhead piping and appurtenances; and associated electrical and
instrumentation and controls improvements.

QUESTIONS: All questions that arise relating to this solicitation shall be directed in writing
to purchasing@lhcaz.gov with a copy to engineeringinfo@lhcaz.gov. To be considered,
written inquiries shall be received at the above-referenced email address by August 11,
2023, 3:00 p.m. Arizona Time. Inquiries received will then be answered in an Addendum.

Sealed bids for the project specified will be received by the City Clerk's Office, 2330 N.
McCulloch Boulevard, Lake Havasu City, Arizona, 86403 until the time and date
stated. Bids received by the correct time and date will be opened and read
aloud immediately thereafter in Room 109 of Lake Havasu City Hall. Public
openings may be attended virtually by accessing the following video conferencing system:

To join the meeting on a computer or mobile phone:

https://bluejeans.com/2330864044?src=calendarLink

Meeting ID: 233 086 4044

Phone Dial-in

+1.408.740.7256 (US (San Jose))

+1.888.240.2560 (US Toll Free)

Bids must be clearly addressed to the City Clerk's Office, 2330 McCulloch Blvd. N,
Lake Havasu City, Arizona, 86403, and received no later than the exact time and date
indicated above. Late bids will not be considered under any circumstances.

Bids must be submitted in a sealed envelope with the Project Number and the bidder's name and
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address clearly indicated on the envelope. All bids must be completed in ink or typewritten on a
form to be obtained from the specifications and a complete Invitation for Bid returned along with
the offer no later than the time and date cited above.

Bid documents and specifications are available on Lake Havasu City’s website at www.lhcaz.gov
or on DemandStar at www.demandstar.com. For documents obtained outside of DemandStar
please contact purchasing@lhcaz.gov to be added to the planholders’ list.

For technical information, contact Jason Hart, Project Manager, at hartj@lhcaz.gov with a copy
to purchasing@lhcaz.gov .

BONDS:

Bid Bond: 10%
Labor and Material Bond: 100%
Faithful Performance Bond: 100%

Project Completion Date: 80 calendar days after Notice to Proceed.

Lake Havasu City reserves the right to accept or reject any or all bids or any part thereof and
waive informalities deemed in the best interest of the City.

Pursuant to the Americans with Disabilities Act (ADA), Lake Havasu City endeavors to ensure the
accessibility of all of its programs, facilities and services to all persons with disabilities. If you
need an accommodation for this meeting, please contact the City Clerk’s office at (928) 453-4142
at least 24 hours prior to the meeting so that an accommodation may be arranged.

Publication Dates: TODAY’S NEWS HEARLD - July 25, 2023 and August 1, 2023
ARIZONA BUSINESS GAZETTE - July 27, 2023 and August 3, 2023

** END OF SECTION **

Revised 5/12/2023
00020-2



	107015 Division 1 Final Sealed 2023-07-12
	COVER & TOCkb
	DIVISION I – BID AND CONTRACT DOCUMENTS
	LHC 00020 - NOTICE INVITING BIDS
	LHC 00040 - INTENT TO BID NOTIFICATION

	LHC 01110  –  Summary of Work
	LHC 01631  –  Substitutions

	Division I Title Page
	Seals Pagekb
	LHC 01110  –  Summary of Work
	LHC 01631  –  Substitutions

	SECTION 00020_00040_Publication Noticekb
	Section 00040 - Intent to Bidkb
	SECTION 00100-Info for Bidderskb
	SECTION 00300-Bid Proposalkb
	Enclosed
	00300  Bid Proposal        ___

	SECTION 00310_Bid_Schedulekb
	SECTION 00400 Bid Bondkb
	SECTION 00420_Bidder_SOQkb
	SECTION 00430_Collusion_Affidavitkb
	SECTION 00450_Hazard_Programkb
	SECTION 00460_Employee_Eligibilitykb
	INSTRUCTIONS FOR COMPLETION OF EMPLOYMENT ELIGIBILITY VERIFICATION FORM
	WHEN THIS FORM MUST BE COMPLETED:
	EMPLOYER VERIFICATION OF EMPLOYMENT ELIGIBILITY & FORM

	SECTION 00500_Contract Revised 09232022kb
	SECTION 00500A_MEDIUM RISK  PROJECT INDEMNIFICATIONkb
	I. INDEMNIFICATION
	II. INSURANCE REQUIREMENTS

	SECTION 00500B_Claim Handling Procedurekb
	SECTION 00510_Performance_Bondkb
	SECTION 00520_Payment_Bondkb
	SECTION 00670_Notice_Awardkb
	SECTION 00685_Cert_Substantial_Completionkb
	Project No. 107015

	SECTION 00690_Cert_Completionkb
	SECTION 00700_GenCondkb
	Construction of Vadose Zone Well 8 Facilities & Project No. 107015
	FAX

	SECTION 00800_SpecProvkb

	SECTION 00020_00040_Publication Noticekb
	Section 00040 - Intent to Bidkb
	SECTION 00100-Info for Bidderskb
	SECTION 00300-Bid Proposalkb
	SECTION 00310_Bid_Schedulekb
	SECTION 00400 Bid Bondkb
	107015 Division 2 Final Sealed 2023-07-06.pdf
	Division 2 Title Pagekb
	SECTION 01110 Summary of Workkb
	SUMMARY OF WORK
	1.2 Project Description
	B. Work Covered by Contract Documents
	C. Drawings and Specifications
	1.3 Contractor’s Use of Premises
	1.4 Work Sequence
	1.5 Copies of Documents
	1.6 List of Drawings

	SECTION 01200 Mobilizationkb
	SECTION 01200 MOBILIZATION/DEMOBILIZATION
	PART 2 - MATERIALS
	PART 3 - EXECUTION
	PART 4 - MEASUREMENT AND PAYMENT
	4.2 Payment

	SECTION 01210 Measurement and Paymentkb
	SECTION 01210  MEASUREMENT AND PAYMENT
	1.2 Authority
	1.3 Unit Quantities
	PART 2 – UNITS AND METHODS OF MEASUREMENT
	2.2 Units and Methods of Measurement
	2.2.2 All Other Lump Sum Prices
	Payment for lump sum price items covers all the labor, materials, and services necessary to furnish and install the item.
	Payment for lump sum prices shall include the work listed in Table 01210-1 for that item.  The Contractor acknowledges that certain miscellaneous work items not described in Table 01210-1 are also part of that Bid item if necessary to complete the wor...

	2.2.3 Force Account Work
	Table 01210-1
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	Mobilization, Bonds, Insurance
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	Well Drilling, Construction, Development, and Testing
	All work, equipment, tools, and materials to construct the pipeline from the existing force main to Vadose Zone Injection Well 8 in accordance with the Drawings and Specifications
	Pipeline from existing force main to new vadose zone injection well
	All work, equipment, tools, and materials to construct the access road, well pad, ramp and associated civil improvements in accordance with the Drawings and Specifications
	Access road, wellhead pad, ramp and associated civil improvements
	All work, equipment, tools, and materials to construct the wellhead piping and appurtenances for Vadose Zone Injection Well 8 in accordance with the Drawings and Specifications
	Wellhead piping and appurtenances 
	All work, equipment, tools, and materials to construct electrical and instrumentation and controls improvements for Vadose Zone Injection Well 8 in accordance with the Drawings and Specifications
	Electrical improvements and instrumentation and controls
	As specified in Sections 01210 and Section 01300.
	Force Account Work
	**END OF SECTION 01210**

	SECTION 01300 Force Accountkb
	SECTION 01300 FORCE ACCOUNT
	PART 2 - MATERIALS
	PART 3 - EXECUTION
	PART 4 - MEASUREMENT AND PAYMENT
	4.2 Payment

	SECTION 01320 Project Meetingskb
	SECTION 01325 Constr. Photoskb
	** END OF SECTION 01325 **

	SECTION 01330 Submittalskb
	SECTION 01420 Definitionskb
	SECTION 01520 Field Officeskb
	SECTION 01530 Temp Barrierskb
	SECTION 01560 Temp Utilitieskb
	SECTION 01580 Signskb
	SECTION 01600 Equipment and Materialskb
	SECTION 01631 Substitutionskb
	SECTION 01780 Closeoutkb

	107015 Division 3 Final Sealed 2023-07-06.pdf
	33_21_13.03B_Vadose_Well_Constructionkb
	1 PART 1 GENERAL
	1.01 REFERENCES
	A. The following is a list of standards which may be referenced in this section:
	1. ASTM International (ASTM): D422, Standard Test Method for Particle-Size Analysis of Soils.
	2. International Association of Drilling Contractors (IADC): API-Approved Official Daily Drilling Report Form.
	3. National Pollutant Discharge Elimination System (NPDES).
	4. NSF International (NSF): 61, Drinking Water System Components—Health Effects.


	1.02 SUBMITTALS
	A. Action Submittals:
	1. Drill cutting samples.
	2. Description of drilling equipment and proposed methods.
	3. Well Casing and all downhole pipe and fittings.
	4. Diagram of all equipment positioned within the Construction area that will be used onsite.
	5. Proposed Gravel
	6. Daily Drilling Log.
	7. Diagram of development equipment and test equipment proposed installation.

	B. Submittals shall be made in accordance with Section 01330, Submittal Procedures.

	1.03 QUALITY ASSURANCE
	A. Regulatory Requirements:
	1. Comply with applicable permits, laws, and regulations in disposing of drilling fluids, drill cuttings, and water generated during drilling and well construction. Permits, laws and regulations shall include, but not be limited to, the following:
	2. The requirements specified in NPDES Permit.  The requirements of the current NPDES (De Minimis) permit are as follows.
	3. Ensure all discharges meet all applicable Surface Water Quality Standards (SWQS). ADEQ can request to see any and all data to verify that the discharge meets SWQS.
	4. Daily sampling, monitoring, and recording of E. Coli, Flow Rate, Oil and Grease, pH, Total Residual Chlorine (Max), Turbidity, and Duration of Discharge.
	5. Coordinate and assist the Engineer with the required water sampling.  The Owner will analyze the water samples for the above parameters and will do the required reporting to ADEQ.
	6. Other Federal, state, and local laws, regulations, and ordinances related to disposing of materials generated in constructing wells.




	2 PART 2 PRODUCTS
	2.01 CLEAN Gravel
	1. ¾-inch Clean Gravel
	2. Crushed granite or similar
	3. Free of fines

	2.02 Steel and stainless steel BLANK CASING and pipe
	1. Carbon Steel Conductor Casing
	1. ASTM A139/A139M, Grade B as manufactured by Roscoe Moss Company and approved by the Engineer.
	2. 0.500-inch wall, 54-inch
	3. Material shall be new and unused.
	4. Plain ends fitted for welding collars.
	5. 20 foot length or as recommended by the CONTRACTOR and approved by the ENGINEER.

	B. 12-inch Stainless Steel Blank Casing
	1. Type 304L stainless steel, ASTM A312/A312M, 12-inch, 0.375-inch wall, 16-foot length, as approved by the ENGINEER.
	2. Material shall be new and unused.
	3. Ends shall be flush threaded, ASTM F480 threads to match Johnson Shur-Grip PVC blank casing.

	C. 3-Inch Stainless Steel Injection and Vent Pipes
	1. 3-inch diameter, Schedule 40 stainless steel, Type 304L, ASTM A312 pipe. Provide with flush thread ends, ASTM F480.
	2. 16-foot length, as approved by the ENGINEER.

	D. 4-Inch Stainless Steel Injection Pipe
	1. 4-inch diameter, Schedule 40 stainless steel, Type 304L, ASTM A312 pipe. Provide with flush thread ASTM F480 to fit Shur-Grip PVC flush threads.
	2. 16-foot length, as approved by the ENGINEER.


	2.03 PVC BLANK CASING and pipe
	A. 12-inch PVC Well Casing
	2. Johnson 12-inch Shur-Grip® or equal, conforming to ASTM F 480, D1785, or D2241 as applicable, and shall be specifically designed for use as well casing. The casing shall be new and unused. 0.750-inch wall, SDR 17. Ends shall be flush threaded, ASTM...


	B 3-Inch PVC Blank Injection and Vent Pipes
	C. 4-Inch PVC Blank Injection Pipe

	2.04 Well Screens
	B. 3-Inch PVC Injection and Vent Screens
	1. Johnson Shur-Grip® 3-inch slotted PVC screen or equal, conforming to ASTM F 480, D1785, or D2241 as applicable, and shall be specifically designed for use as well screen. The casing shall be new and unused. Injection screen 0.100 slot. and vent scr...
	2. Material shall be new and unused.
	3. Ends shall be flush threaded, ASTM F480 threads.
	4. Section Ends: Machined flat perpendicular to axis of casing, with a maximum variance of 0.010 inch at any point from a true plane at right angles to axis of casing.
	C. 4-Inch PVC Injection Screen
	1. Johnson Shur-Grip® 4-inch slotted PVC screen or equal, conforming to ASTM F 480, D1785, or D2241 as applicable, and shall be specifically designed for use as well screen. The casing shall be new and unused. 100-slot. SCH 80.
	2. Material shall be new and unused.
	3. Ends shall be flush threaded, ASTM F480 threads.
	4. Section Ends: Machined flat perpendicular to axis of casing, with a maximum variance of 0.010 inch at any point from a true plane at right angles to axis of casing.


	3 PART 3 EXECUTION
	3.01 GENERAL
	A. Notify Engineer at least 5 working days before drilling begins.
	B. Notify Engineer of anticipated delays whenever they become apparent.
	C. Excavation of fluid pits will not be allowed unless approved by Engineer.

	3.02 DRILLING EQUIPMENT
	A. Provide auger rotary drilling equipment, or equal and accessories required to complete well as specified.

	3.03 DRILLING FLUIDS
	A. Use potable water for any fluid required at each well site.  Muds, clays, will not be allowed.
	B. Water:
	3. Use potable water, with a minimum chlorine residual of 0.5 mg/L, for any drilling fluids required.


	3.04 BOREHOLE DRILLING
	A. Before drilling, install permanent conductor casing needed to stabilize surface material.  Conductor casing must be fully cemented in place with a minimum cement thickness of 3-inches.
	B. Drill wells by bucket auger rotary, air-rotary with casing advance, or method proposed by Contractor and approved by Engineer.  Drill inside of a 48-inch blank steel casing, advance the 48-inch blank steel casing to 180-feet and construct the vados...
	C. Drill boreholes to dimensions and depth as shown and as determined by Engineer.
	4. Drill boreholes sufficiently straight and plumb to permit installation of casing and screen.

	D. Use of bentonite, clay, mud, or other foreign matter that has a tendency to build a mud cake on the walls of the hole and clog or seal up water-bearing stratum will not be permitted without prior approval of Engineer.

	3.05 DAILY LOG
	A. General:
	1. Keep driller’s log of borehole which carefully and accurately describes the materials penetrated.
	2. Drilling log shall be available for inspection at Site at all times.

	B. Utilize the IADC, API-approved official Daily Drilling Report Form, or equivalent, as approved by Engineer.
	1. Submit legible forms covering the previous day suitable for photocopying to the Engineer on a daily basis.
	2. Daily log shall be signed daily by Contractor and Engineer to represent their agreement of the included data.

	C. Data:
	1. Formations encountered from surface to total depth, indicating the depth of each change in formation and including difficulties and unusual conditions met during drilling.
	2. Drilling rate.
	3. Depth at which water is first encountered.
	4. Other pertinent phenomena observed.
	5. Record of variations in the addition and amount of approved clays or chemical products or water required.
	6. Properties of drilling fluids as described in Article Drilling Fluids and depth at which changes were required.


	3.06 SAMPLE COLLECTION
	A. Every 5 feet and at each change in the strata, collect a large, representative sample of the interval or new strata in accordance with procedures approved by Engineer.
	B. Storage:
	1. Store each sample in a suitable gallon-sized, waterproof container and label each sample.
	2. Label shall include well number, date, time, and depth interval.
	3. Sample containers shall be stored in a manner to prevent breakage or loss.
	4. Furnish containers approved by Engineer.


	3.07 SIEVE ANALYSIS
	A. The grain size distribution of at least 10 cutting samples shall be determined by sieve analysis. Samples selected shall be approved by Engineer.
	B. Perform sieve analysis in accordance with ASTM D422 and include a table and plot of the cumulative percent of particles retained by each sieve versus particle size.
	C. Obtain Engineer’s approval prior to ordering screen materials.
	D. Provide sieve analysis results within 48 hours of completion of borehole.

	3.08 DRILL CUTTINGS AND DRILL FLUIDS DISPOSAL
	A. Separate drill cuttings and drill fluids generated during borehole drilling using appropriate equipment.
	B. Contain drill cuttings while onsite in roll-off bins, and ultimately disposed of by the Contractor.
	C. Upon completion of drilling, remove and dispose of drilling fluids and cuttings from well from Site in accordance with State and Local regulations.
	D. Restore ground surface to its original condition.

	3.09 Well Development and Testing
	A. Set up equipment to allow:
	1. Blowing out the dry well with compressed air.
	2. Conducting a short injection test for 3 hours.  Injection test piping must include a source of potable water and appropriate tankage.  6-inch temporary piping, a properly installed flowmeter, an air release valve, and a throttling valve.

	B. Develop well by first blowing out well thoroughly with compressed air.
	C. Add potable water to well rapidly using a tremie pipe to create a column of water that can be rapidly air lifted or pumped out.
	D. Repeat Step B up to 3 times to flush out the well screen.
	E. Inject potable water into the well at a rate of 200 gpm through the 4-inch injection tube.  Measure and record water levels in the 3-inch transducer/vent tube.  Obtain water level measurements before the start of the test and every 10 minutes for 3...



	Division 3 Title Page
	section 02100 Clear and Grub
	section 02200 Earthwork
	section 02254 Sheeting and Shored Excavations
	section 02300 Trench Excavation
	PASSING SIEVE

	section 02510 Rip Rap
	SECTION 02515 Valveskb
	2. Valves may be either tested while testing pipelines, or as a separate step.
	3. Test that valves open and close smoothly under operating pressure conditions. Test that two-way valves open and close smoothly under operating pressure conditions from both directions.
	4. Inspect air and vacuum valves as pipe is being filled to verify venting and seating is fully functional.
	5. Count and record number of turns to open and close valve; account for discrepancies with manufacturer’s data.
	6. Set, verify, and record set pressures for relief and regulating valves.
	7. Automatic valves to be tested in conjunction with control system testing. Set opening and closing speeds, limit switches, as required or recommended by Engineer.
	1. AWWA gate valves to be in full compliance with stated AWWA standard and the following requirements:
	2. Provide 2-inch operating nut and handwheel for AWWA gate valves 12 inches and smaller.
	3. Provide Affidavit of Compliance per the applicable AWWA standard for AWWA gate valves.
	4. Mark AWWA gate valves with manufacturer’s name or mark, year of valve casting, valve size, and working water pressure.
	5. Repaired AWWA gate valves shall not be submitted or supplied.
	2.2 Exposed Gate Valves
	A. AWWA C509, iron body, bronze mounted, flanged ends, double-disc gate, non-rising bronze stem, resilient seated. working water pressure 200 psi for 3 inches through 12 inches and 150 psi for 14 inches through 48 inches.
	B. Manufacturers and Products:
	1. Mueller Valve Company.

	2.3 Buried Gate Valves
	A. AWWA C509, iron body, bronze mounted, mechanical joint ends, double-disc gate, non-rising bronze stem, resilient seated, 2-inch operating nut, and O-ring sealed stuffing box, working water pressure of 200 psi for 3 inches through 12 inches and 150 ...
	B. Manufacturers and Products:
	1. Mueller Valve Company.

	2.4 Exposed Ball Valves
	A. Ball Valve 3 Inches and Smaller for General Water and Air Service:
	1. Two-piece, standard port, NPT threaded ends, bronze body and end piece, hard chrome-plated solid bronze or brass ball, RTFE seats and packing, blowout-proof stem, adjustable packing gland, zinc-coated steel hand lever operator with vinyl grip, rate...

	B. Manufacturers and Products:
	1. Conbraco Apollo; 70-100.
	2. Nibco; T-580-70.

	A. Butterfly valves, AWWA C504, Class 150B, 3-inch and 4-inch, short body type, flanged ends. Cast-iron body, cast or ductile iron disc, Type 304 stainless steel shafts, EPDM rubber seat, and stainless steel seating surface Provide with gear driven 90...
	B. Manufacturers and Products:
	1. Pratt; Model 2FII or Triton XR-70
	2. DeZurik; AWWA Valve

	A. AWWA C504, Class 150B, Mechanical joint ends, Cast-iron body, cast or ductile iron disc, Type 304 stainless steel shafts, rubber seat bonded or molded in body only, and stainless steel seating surface. Provide epoxy lining and coating in compliance...
	B. Manufacturers and Products:
	1. Pratt.
	2. DeZurik.
	1. Cla-Val; 690-01
	2. Singer; Model 206PR-R


	4.1  Measurement
	4.2 Payment

	section 02535 Pipe Install
	SECTION 02550 Water Piping Systemskb Facilitieskb
	WATER PIPING SYSTEMS
	A. Description of Work:
	B. Related Work:
	C. Definitions:
	D. Submittals:
	PART 2 MATERIALS
	2.2 Fittings:
	2.3 Valve Boxes:
	2.4 Fire Hydrants:
	2.5 Service Lines, Valves and Fittings:
	F. Concrete Thrust Blocks:
	G. Joint Restraining Devices
	H. Polyethylene Encasement:
	I. Combination Air Release Valves:
	J. Tracer Wire System:
	PART 3 EXECUTION
	3.2 Alignment and Grade:
	3.3 Underground Obstructions:
	3.4 Water Main and Sewer Main/Storm Sewer Separation:
	3.5 Installation:
	3.6 Disinfection:
	Table 1
	Table 2
	For pipes 18 inches and larger refer to drawings or detailed specifications for flushing requirements.
	3.7 Pressure and Leakage Test for Mains and service lines 4 inches or larger:
	Table 3
	3.8 Water Main Closures and Temporary Service
	4.1 Abandonment and/or Salvage of Water Main and Appurtenances:
	4.2 Service Lines and Fittings:
	4.3 Acceptance of Meter Valves and Main Valves:
	4.1  Measurement
	4.2 Payment

	section 02551 Reuse Line
	section 09900
	SECTION 16000 90%
	1.1 DESCRIPTION OF WORK
	A. Furnish and install all electrical Work as shown on the Drawings and specified.  Work includes electrical connections to equipment, wiring devices, disconnects, panelboards for electrical distribution,  conductors, and control panels.

	1.2 RELATED WORK
	A. Refer to all drawing sheets for the scope of the electrical work.

	1.3 QUALITY ASSURANCE
	A. All work to be completed to latest edition of National Electrical Code.
	B. All material to be U.L. listed.
	C. All equipment to conform to ANSI and NEMA standards.

	1.4 SHOP DRAWINGS
	A. Submit complete Shop Drawings for:
	1. Conduit, Fittings and accessories, (See Section 16111)
	2. Wire, Cable and accessories (See Section 16120)
	3. Grounding (See Section 16450)
	4. General Requirements – Instrumentation and Controls (See Section 16900)
	5. Control Panels Instrumentation and Controls (See Section 16901)
	6. Measuring and Controlling Instruments and Loops (See Section 16902)
	7. Programmable Logic Controllers (PLC) and Accessories (See Section 16924)


	1.5 CERTIFICATES AND FEES
	A. The Electrical Contractor will pay for all fees, connection charges, permits and inspections.

	1.6 GROUNDING
	A. All grounding, as a minimum, will be according to the latest edition of the National Electrical Code, Article 250.  Provide a full-size grounding conductor in all conduits.

	1.7 DELIVERY, STORAGE AND HANDLING
	A. Deliver all materials and equipment direct to the job site utilizing Contractor's personnel and not to the Owner's receiving area.
	B. Store all materials and equipment in a dry area, protected from the weather.  Verify location of storage areas with the Owner.

	1.8 EXISTING CONDITIONS
	A. Visit the site and become familiar with existing conditions and limitations.
	B. Perform all cutting necessary to install the electrical work indicated and all patching, painting, etc. to return the finished surfaces to the original condition.  All wiring devices to be installed flush unless noted otherwise.

	UPart 2 Products
	2.1 Service Entrance Section SES – Not used

	UPart 3 Execution
	3.1 GENERAL
	A. Install all electrical Work as shown on the Drawings.
	B. Utilize conduit for all feeders, branch circuiting, and control wiring.
	** END OF SECTION 16000 **



	SECTION 16111 90%
	SECTION  16111
	UCONDUIT, FITTINGS AND ACCESSORIES
	UPART 1 - GENERALU
	ANSI C80.1 - Rigid Steel Conduit, Zinc-Coated.
	FB1 - Fittings and Supports for Conduit and Cable Assemblies.
	514A - Metallic Outlet Boxes, Electrical.
	514B - Fittings for conduit and Outlet Boxes.
	SP3 - Power Tool Cleaning.
	SP11 - Power Tool Cleaning to Bare Metal.
	UPART 2 - MATERIALSU
	2.1 Acceptable Manufacturers
	2.2 Design Requirements
	2.3 Rigid Steel Conduit
	2.4 Rigid Steel Conduit and Fittings with Bonded Polyvinyl Chloride (PVC) Jacket
	2.5 Liquid-Tight Flexible Metal Conduit
	2.6 Rigid Polyvinyl Chloride (PVC) Conduit
	2.7 Rigid Steel Fittings
	2.8 Fittings, Couplings and Boxes for Rigid Steel Conduit
	2.9 Rigid Steel Conduit Boxes
	A. Indoor Boxes
	B. Outdoor Boxes
	C. Box size as required, or as indicated, for each particular installation.
	D. Include provisions for mounting cable supports where indicated, specified or as required by NEC.
	E. Provide as required for cable pulling, junctions, terminals, and for mounting of switches, outlets and control devices.
	2.10 Support System
	1. Wet Locations
	2.11 Fire-stopping and Duct Seal
	UPART 3 - EXECUTIONU
	3.1 Preparation
	3.2 Installation
	A. General Requirements
	B. Rigid Steel Conduit
	1. Exposed
	2. Concealed
	3. Buried
	C. Liquid-Tight Flexible Metal Conduit
	D. Flexible Metal Conduit
	E. Conduit Fittings
	F. Boxes
	G. Supports
	I. Explosion-proof Fittings
	4.1  Measurement
	4.2 Payment
	**  END OF SECTION 16111  **

	SECTION 16120 90%
	A. Building Wires
	1. Conductors: stranded for 12 AWG and larger.  Minimum size: 12 AWG.
	2. Copper conductors: size as indicated, with 600 V insulation of chemically cross-linked thermosetting polyethylene material rated RW90.

	B. MC, Metal Clad Cables
	1. Conductors:
	.1 Grounding conductor: copper.
	.2 Circuit conductors: copper, size as indicated.

	2. Insulation:  Chemically cross-linked thermosetting polyethylene rated type RW90, 600 V.
	3. Inner jacket.
	4. Armour: continuous aluminum.
	5. Overall covering: flame retardant polyvinyl chloride material meeting requirements of Vertical Tray Fire Test.
	C. Instrument Cable – Shielded Twisted Pairs/Triads
	1. Conductors: stranded for 16 AWG and larger.  Minimum size: 16 AWG.
	2. Copper conductors: size as indicated, with 600 V insulation of PVC material rated RW90.  Color code shall use pigmented compounds, white and black for pairs, white, black and red for triads.  Each conductor shall include sequential numbers printed ...
	3. Conductor jacket:  nylon.
	4. Shields:  aluminized mylar or polyester tape with tinned copper drain wire.
	5. Jacket:  Polyvinyl chloride (PVC).


	D. Control Cables
	1. Class B or C soft annealed stranded copper conductors, sized as indicated, with cross-linked thermosetting polyethylene, outer PVC jacket rated for outdoor use.
	2. 600 V type: with cross-linked polyethylene type, RW90 (x-link) and overall jacket.
	E. Temperature Rating
	Cables shall be suitable for operation with a maximum conductor temperature of 90ºC, continuous, wet or dry locations.
	F. Insulation and Jacket Thickness
	See references, Section 1.2.
	G. Factory Tests
	See references, Section 1.2, including the flame test requirement, ICEA T-29-520 and UL 1277.
	H. Certification
	Cables shall be certified to be in conformance with all applicable codes and standards as referenced.
	All cables shall include surface identification showing manufacturer’s name, insulation type, conductor size, conductor type, voltage rating and UL label.
	1. One hole malleable iron straps to secure surface cables 2 inch diameter and smaller.  Two hole steel straps for cables larger than 2 inches.
	2. Channel type supports for two or more cables.
	3. Threaded rods: 3/8 inch dia. stainless steel to support suspended channels.


	SECTION 16450 90%
	SECTION 16900  90%
	SECTION 16900
	UGENERAL REQUIREMENTS INSTRUMENTATION AND CONTROLS
	UPART 1-GENERAL
	1. Section 16901 - Control Panels Instrumentation and Controls
	2. Section 16902 – Measuring and Controlling Instruments and Loops
	4. SCADA Programming and Extension of Existing North Regional Waste Water Treatment Plant. PROVIDED BY OWNER/Others
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